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MULTIMODE WIRELESS TRANSMITTER AND A 
PORTABLE WIRELESS DEVICE USING THE 

SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to a high 
frequency integrated circuit used in a portable Wireless 
communication device, and relates more particularly to a 
multimode Wireless transmitter affording loW poWer con 
sumption in a smaller and lighter device, and to a portable 
Wireless device using said multimode Wireless transmitter. 

[0003] 2. Description of Related Art 

[0004] Mobile communication devices increasingly fea 
ture functions affording compatibility With different com 
munication systems, and multiband systems that operate 
across multiple frequency bands are becoming more com 
mon. Wireless devices compatible With such systems are 
extremely complex, necessitate large scale circuits, and have 
multiple oscillators that can result in spurious errors. See, for 
eXample, Japanese Unexamined Patent Application 2000 
13274. 

[0005] Conventional dual-mode portable communication 
terminals that operate on tWo frequency bands have tWo 
completely separate transmission channels With the RF 
sections tuned to separate frequencies and sharing feW parts. 
Reducing the siZe, Weight, and poWer consumption is there 
fore extremely dif?cult. 

[0006] The present invention is directed to solving the 
foregoing problems of the prior art, and an object of the 
invention is to provide a multimode Wireless transmitter 
affording a reduction in siZe, Weight, and poWer consump 
tion by using a common orthogonal modulator and ampli?er 
in the transmission channels of a dual-mode portable com 
munication terminal that operates on tWo frequency bands, 
providing a sWitch at the ampli?er output to selectively 
supply signals to the transmission circuits in the different 
modes, and controlling changing the operating mode of the 
oscillator and tWo frequency dividers by means of a sWitch. 
A further object of the invention is to provide a portable 
Wireless device using this multimode Wireless transmitter. 

SUMMARY OF THE INVENTION 

[0007] A multimode Wireless transmitter according to a 
?rst aspect of the present invention has a ?rst oscillator that 
oscillates at a ?rst predetermined frequency; a ?rst fre 
quency divider that frequency divides the frequency of the 
signal generated by the ?rst oscillator by 2, and outputs a 
?rst carrier foIa and a second carrier foQa With a 90 degree 
phase difference therebetWeen; a second oscillator that oscil 
lates at a second predetermined frequency that is different 
from the ?rst predetermined frequency generated by the ?rst 
oscillator; a second frequency divider that frequency divides 
the frequency of the signal generated by the second oscil 
lator by 2; a third frequency divider that further divides the 
frequency of the output signal of the second frequency 
divider by 2, and outputs a third carrier foIb and a fourth 
carrier foQb With a 90 degree phase difference therebe 
tWeen; a ?rst sWitching ampli?er that receives the ?rst 
carrier foIa and third carrier foIb, selects the ?rst or third 
carrier based on a control signal applied thereto, and ampli 
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?es and outputs the selected carrier; a second sWitching 
ampli?er that receives the second carrier foQa and fourth 
carrier foQb, selects the second or fourth carrier based on a 
control signal applied thereto, and ampli?es and outputs the 
selected carrier; and an orthogonal modulator for orthogo 
nally modulating the baseband signal by means of the output 
signals from the ?rst and second sWitching ampli?ers. 

[0008] Preferably, this multimode Wireless transmitter 
also has a fourth frequency divider for frequency dividing 
the output signal frequency of the ?rst frequency divider by 
2; a third sWitching ampli?er that receives the output signal 
from the third frequency divider and the output signal from 
the fourth frequency divider, selects either output signal 
based on a control signal applied thereto, and ampli?es and 
outputs the selected output signal; a frequency synthesiZer 
for comparing the selected output signal With a predeter 
mined reference signal, and outputting a signal denoting the 
phase shift; and a loop ?lter for receiving the output signal 
of the frequency synthesiZer. The oscillation frequency of 
the ?rst oscillator or second oscillator is stabiliZed using 
output from the loop ?lter. 

[0009] Yet further preferably, the ?rst frequency divider 
and second frequency divider are combined in a single 
frequency divider. 

[0010] Yet further preferably, the third frequency divider 
and fourth frequency divider are combined in a single 
frequency divider. 

[0011] Yet further preferably, the ?rst oscillator and sec 
ond oscillator are combined in a single oscillator. 

[0012] A multimode Wireless transmitter according to a 
second aspect of the invention has a ?rst oscillator that 
oscillates at a ?rst predetermined frequency; a ?rst fre 
quency divider that frequency divides the frequency of the 
signal generated by the ?rst oscillator by 2, and outputs a 
?rst carrier foIa and a second carrier foQa With a 90 degree 
phase difference therebetWeen; a second oscillator that oscil 
lates at a second predetermined frequency that is different 
from the frequency generated by the ?rst oscillator; a second 
frequency divider that frequency divides the frequency of 
the signal generated by the second oscillator by 2; a third 
frequency divider that further divides the frequency of the 
output signal of the second frequency divider by 2, and 
outputs a third carrier foIb and a fourth carrier foQb With a 
90 degree phase difference therebetWeen; a ?rst sWitching 
ampli?er that receives the ?rst carrier foIa and third carrier 
foIb, selects the ?rst or third carrier based on a control signal 
applied thereto, and ampli?es and outputs the selected 
carrier; a second sWitching ampli?er that receives the second 
carrier foQa and fourth carrier foQb, selects the second or 
fourth carrier based on a control signal applied thereto, and 
ampli?es and outputs the selected carrier; an orthogonal 
modulator for orthogonally modulating the baseband signal 
by means of the output signals from the ?rst and second 
sWitching ampli?ers; a ?rst processing circuit; a second 
processing circuit; a sWitch for selecting the ?rst antenna 
dupleXing means or second antenna dupleXing means; and 
an antenna connected to said sWitch. The ?rst processing 
circuit has a ?rst ampli?cation means for amplifying output 
from the orthogonal modulator, and a ?rst antenna dupleXing 
means connected to the ?rst ampli?cation means, said ?rst 
ampli?cation means and ?rst antenna dupleXing means 
becoming operable When the ?rst carrier foIa and second 



US 2005/0197078 A1 

carrier foQa are selected. The second processing circuit has 
a second ampli?cation means for amplifying output from the 
orthogonal modulator, and a second antenna dupleXing 
means connected to the second ampli?cation means, said 
second ampli?cation means and second antenna dupleXing 
means becoming operable When the third carrier foIb and 
fourth carrier foQb are selected. 

EFFECT OF THE INVENTION 

[0013] The number of oscillators can be reduced, the 
orthogonal modulator and ampli?er can be shared, and the 
number of input terminals for baseband signals from the 
baseband signal processor can be reduced in a dual-mode 
Wireless transmitter thus comprised because the intermedi 
ate frequency band is not used. The siZe of a portable 
Wireless device using this multimode Wireless transmitter 
can thus be reduced. 

[0014] The present invention can also reduce the number 
of oscillators by not using the intermediate frequency band, 
reduce device siZe because the modulator can be shared, 
reduce the number of baseband signal input terminals from 
the baseband signal processor by sharing the orthogonal 
modulator, and facilitate adjusting for carrier leaks. 

[0015] Other objects and attainments together With a fuller 
understanding of the invention Will become apparent and 
appreciated by referring to the folloWing description and 
claims taken in conjunction With the accompanying draW 
1ngs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a schematic block diagram of a multi 
mode Wireless transmitter according to a ?rst embodiment of 
the present invention; 

[0017] FIG. 2 is a block diagram shoWing the internal 
arrangement of the sWitching ampli?ers in this ?rst embodi 
ment of the invention; 

[0018] FIG. 3 is a circuit diagram of the sWitching ampli 
?ers in this ?rst embodiment of the invention; 

[0019] FIG. 4 is a schematic block diagram of a multi 
mode Wireless transmitter according to a second embodi 
ment of the present invention; and 

[0020] FIG. 5 is a schematic block diagram of a multi 
mode Wireless transmitter according to a third embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0021] Preferred embodiments of the present invention are 
described beloW With reference to the accompanying ?gures. 

[0022] FIG. 1 is a schematic block diagram shoWing the 
arrangement of a multimode Wireless transmitter according 
to a ?rst embodiment of the present invention. ShoWn in 
FIG. 1 are ?rst and second oscillators 100, 101; ?rst, second, 
third, and fourth frequency dividers 102, 103, 104, 105; ?rst, 
second, and third sWitching ampli?ers 106, 107, 108 having 
a sWitch function for selectively outputting one of tWo 
inputs; orthogonal modulator 109; ?rst, second, third, 
fourth, ?fth, and siXth ampli?ers 110, 111, 112, 113, 114, 
115; ?rst and second bandpass ?lters 116, 117; frequency 
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synthesiZer 118 (variable frequency divider); loop ?lter 119; 
?rst and second dupleXers 120, 121; mode sWitch 122; and 
external antenna 123. 

[0023] The operation of a multimode Wireless transmitter 
thus comprised is described beloW. 

[0024] When operating in a ?rst frequency (2 GHZ) mode, 
the ?rst oscillator 100 generates a signal of frequency F1. In 
this embodiment of the invention frequency F1 is 4 GHZ by 
Way of eXample. The ?rst frequency divider 102 divides this 
signal by N1 (1/N1 frequency division), and outputs tWo 
carriers foIa and foQa With a 90 degree phase difference. In 
this embodiment the ?rst frequency divider 102 divides by 
2 (N1=2) and thus outputs tWo 2-GHZ carriers. The ?rst 
sWitching ampli?er 106 ampli?es carrier fola, and the sec 
ond sWitching ampli?er 107 ampli?es the other carrier foQa 
at a 90 degree phase difference. The output signals from the 
sWitching ampli?ers 106, 107 and the baseband signal from 
the baseband signal processor are input to the orthogonal 
modulator 109 to acquire a modulated signal. A ?rst carrier 
foIa and a second carrier foQa are thus selected and pro 
cessed When operating in this ?rst frequency mode. 

[0025] Output from the orthogonal modulator 109 is then 
ampli?ed by the ?rst and second ampli?ers 110, 111, fre 
quencies outside the required frequency band are removed 
by the ?rst bandpass ?lter 116, and the third ampli?er 112 
ampli?es the transmission signal, Which is then passed 
through the ?rst dupleXer 120 and mode sWitch 122 and 
transmitted from the external antenna 123. 

[0026] The ?rst and second ampli?ers 110, 111, ?rst 
bandpass ?lter 116, and third ampli?er 112 thus constitute a 
?rst processing circuit that operates When in the ?rst fre 
quency mode. 

[0027] The fourth frequency divider 105 divides the out 
put from the ?rst frequency divider 102 by Na (l/N a 
frequency division) Where Na is 2 in this embodiment, and 
thus outputs a l-GHZ signal. After the l-GHZ signal from the 
fourth frequency divider 105 is ampli?ed by the third 
sWitching ampli?er 108, the frequency synthesiZer (variable 
frequency divider) 118 divides the ampli?ed signal to a 
comparison frequency, compares the result With an exter 
nally supplied reference frequency, and outputs a signal 
corresponding to the phase shift. The output from the 
frequency synthesiZer 118 is passed through the loop ?lter 
119 and applied to the ?rst oscillator 100. This loop stabi 
liZes the frequency of the carrier Wave output from the ?rst 
oscillator 100. 

[0028] When operating in the second frequency mode 
(800 MHZ), the second oscillator 101 produces a frequency 
F2 signal Where frequency F2 is 3.2 GHZ, for eXample. The 
second frequency divider 103 divides this signal by N2 
(1/N2 frequency division Where N2=2 in this embodiment), 
and the third frequency divider 104 further divides the ?rst 
frequency-divided output by N3 (1/N3 frequency division 
Where N3=2 in this embodiment), thus outputting tWo 800 
MHZ carriers foIb and foQb at a 90 degree phase difference. 
The ?rst sWitching ampli?er 106 then ampli?es carrier foIb, 
and second sWitching ampli?er 107 ampli?es the other 
90-degree phase shifted carrier foQb. The output signals 
from the sWitching ampli?ers 106, 107 and the baseband 
signal from the baseband signal processor are input to the 
orthogonal modulator 109 to acquire a modulated signal. A 
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third carrier foIb and a fourth carrier foQb are thus selected 
and processed When operating in this second frequency 
mode. 

[0029] Note that these tWo frequency dividers 103 and 104 
could be combined in a single (1/N2*N3) frequency divider, 
or more speci?cally a 1A frequency divider in this example. 

[0030] This output from the orthogonal modulator 109 is 
then ampli?ed by fourth and ?fth ampli?ers 113, 114, 
frequencies outside the required frequency band are 
removed by the second bandpass ?lter 117, and the sixth 
ampli?er 115 ampli?es the transmission signal, Which is 
then passed through the second duplexer 121 and mode 
sWitch 122 and transmitted from the external antenna 123. 

[0031] The fourth and ?fth ampli?ers 113, 114, second 
bandpass ?lter 117, and sixth ampli?er 115 thus constitute a 
?rst processing circuit that operates When in the ?rst fre 
quency mode. 

[0032] After the SOD-MHZ signal output from the third 
frequency divider 104 is ampli?ed by the third sWitching 
ampli?er 108, the frequency synthesiZer (variable frequency 
divider) 118 divides the ampli?ed signal to a comparison 
frequency, compares the result With an externally supplied 
reference frequency, and outputs a signal corresponding to 
the phase shift. The output from the frequency synthesiZer 
118 is passed through the loop ?lter 119 and applied to the 
second oscillator 101. This loop stabiliZes the frequency of 
the carrier Wave output from the second oscillator 101. 

[0033] SWitching betWeen the ?rst frequency mode and 
the second frequency mode is effected by a signal applied to 
the control terminal 124 as shoWn in FIG. 2 and described 
beloW. 

[0034] In general, the operating current increases as the 
frequency being divided increases in a frequency divider 
that processes high frequency signals, and the frequency 
divider must be capable of handling a high current ?oW. This 
is dependent upon the frequency characteristics of the tran 
sistors forming the frequency divider, and a high current 
How is necessary to prevent a drop in the output amplitude 
relative to the input amplitude. The fourth frequency divider 
105 thus requires less operating current because the fourth 
frequency divider 105 operates at a loWer frequency than the 
?rst frequency divider 102. The third frequency divider 104 
likeWise frequency divides a loWer frequency than the 
second frequency divider 103, and thus also requires less 
operating current. 

[0035] FIG. 2 is a block diagram shoWing the internal 
con?guration of the ?rst and second sWitching ampli?ers 
106, 107 shoWn in FIG. 1 in this ?rst embodiment of the 
invention, and FIG. 3 is a circuit diagram of the same. 
ShoWn in FIG. 2 and FIG. 3 are the control terminal 124, 
?rst and second frequency input terminal pairs 125 and 126, 
frequency output terminal pair 127, ampli?er 128, and 
selector sWitch pair 129. 

[0036] The ?rst sWitching ampli?er 106 and second 
sWitching ampli?er 107 for outputting signals are con?gured 
as shoWn in FIG. 2 and thus apply a control signal for 
selecting the 2-GHZ mode (?rst frequency) or the SOD-MHZ 
mode (second frequency) from the ?rst frequency input 
terminal pair 125 or second frequency input terminal pair 
126, respectively, to the control terminal 124, thereby con 

Sep. 8, 2005 

trolling the position of the selector sWitch pair 129 so that a 
signal of the ?rst frequency or second frequency is ampli?ed 
by the ampli?er 128 and output from the frequency output 
terminal pair 127. 

[0037] As shoWn in FIG. 3, signals are input from the ?rst 
frequency input terminal pair 125 in the 2-GHZ mode, a 
2-GHZ mode selection signal is applied to the control 
terminal 124, signals are ampli?ed by the ampli?er 128, and 
signals are then output from the frequency output terminal 
pair 127. 

[0038] The number of oscillators is thus reduced by not 
using the intermediate frequency band, the modulator can be 
used in both the 2-GHZ mode and SOD-MHZ mode, and siZe 
can therefore be reduced. 

[0039] Note that the 2-GHZ mode and SOD-MHZ mode are 
used in this ?rst embodiment of the invention by Way of 
example only, and the invention can be used to the same 
effect When operating at other frequencies. 

[0040] FIG. 4 is a schematic block diagram of a multi 
mode Wireless transmitter according to a second embodi 
ment of the invention. Note that like parts having the same 
function in this and the ?rst embodiment shoWn in FIG. 1 
are identi?ed by the same reference numerals, and further 
description thereof is omitted beloW. This embodiment dif 
fers from the ?rst embodiment in comprising a ?fth fre 
quency divider 130 and a sixth frequency divider 131. 

[0041] When operating in a ?rst frequency (2 GHZ) mode, 
the ?rst oscillator 100 generates a 4-GHZ signal, for 
example, Which the ?fth frequency divider 130 divides into 
tWo 2-GHZ carriers foI and foQ With a 90 degree phase 
difference. The ?rst sWitching ampli?er 106 ampli?es carrier 
foI, and the second sWitching ampli?er 107 ampli?es the 
other 90-degree phase shifted carrier foQ. The ampli?er 
output signals and the baseband signal from the baseband 
signal processor are input to the orthogonal modulator 109, 
Which outputs a modulated signal. 

[0042] Output from the orthogonal modulator 109 is then 
ampli?ed by the ?rst and second ampli?ers 110, 111, fre 
quencies outside the required frequency band are removed 
by the ?rst bandpass ?lter 116, and the third ampli?er 112 
ampli?es the transmission signal, Which is then passed 
through the ?rst duplexer 120 and mode sWitch 122 and 
transmitted from the external antenna 123. 

[0043] The sixth frequency divider 131 frequency divides 
the output of the ?fth frequency divider 130 to a l-GHZ 
signal Which is then ampli?ed by the third sWitching ampli 
?er 108. The ampli?ed signal is then frequency divided to a 
comparison frequency by the frequency synthesiZer (vari 
able frequency divider) 118, Which compares the result With 
an externally supplied reference frequency and outputs a 
signal corresponding to the phase shift. The output from the 
frequency synthesiZer 118 is passed through the loop ?lter 
119 and applied to the ?rst oscillator 100. This loop stabi 
liZes the frequency of the carrier Wave output from the ?rst 
oscillator 100. 

[0044] When operating in the second frequency mode 
(800 MHZ) the second oscillator 101 produces a 3.2-GHZ 
signal, Which is frequency divided by the ?fth and sixth 
frequency dividers 130, 131 into tWo SOD-MHZ carriers foI 
and foQ With a 90-degree phase difference. The ?rst sWitch 
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ing ampli?er 106 ampli?es carrier fol, and the second 
switching ampli?er 107 ampli?es the other 90-degree phase 
shifted carrier foQ. The ampli?er output signals and the 
baseband signal from the baseband signal processor are 
input to the orthogonal modulator 109, Which outputs a 
modulated signal. 

[0045] This output from the orthogonal modulator 109 is 
then ampli?ed by fourth and ?fth ampli?ers 113, 114, 
frequencies outside the required frequency band are 
removed by the second bandpass ?lter 117, and the sixth 
ampli?er 115 ampli?es the transmission signal, Which is 
then passed through the second duplexer 121 and mode 
sWitch 122 and transmitted from the external antenna 123. 

[0046] The signal frequency divided to SOD-MHZ by the 
sixth frequency divider 131 is then ampli?ed by the third 
sWitching ampli?er 108. The frequency synthesiZer (vari 
able frequency divider) 118 then divides the ampli?ed signal 
to a comparison frequency, compares the result With an 
externally supplied reference frequency, and outputs a signal 
corresponding to the phase shift. The output from the 
frequency synthesiZer 118 is passed through the loop ?lter 
119 and applied to the second oscillator 101. This loop 
stabiliZes the frequency of the carrier Wave output from the 
second oscillator 101. 

[0047] Note that the 2-GHZ mode and SOD-MHZ mode are 
used in this second embodiment of the invention by Way of 
example only, and the invention can be used to the same 
effect When operating at other frequencies. 

[0048] FIG. 5 is a schematic block diagram of a multi 
mode Wireless transmitter according to a third embodiment 
of the invention. Note that like parts having the same 
function in this and the second embodiment shoWn in FIG. 
4 are identi?ed by the same reference numerals, and further 
description thereof is omitted beloW. This embodiment dif 
fers from the second embodiment in comprising a third 
oscillator 132. 

[0049] When operating in a ?rst frequency (2 GHZ) mode, 
the third oscillator 132 generates a 4-GHZ signal, Which the 
?fth frequency divider 130 divides into tWo 2-GHZ carriers 
foI and foQ With a 90 degree phase difference. The ?rst 
sWitching ampli?er 106 ampli?es carrier foI, and the second 
sWitching ampli?er 107 ampli?es the other 90-degree phase 
shifted carrier foQ. The ampli?er output signals and the 
baseband signal from the baseband signal processor are 
input to the orthogonal modulator 109, Which outputs a 
modulated signal. 

[0050] Output from the orthogonal modulator 109 is then 
ampli?ed by the ?rst and second ampli?ers 110, 111, fre 
quencies outside the required frequency band are removed 
by the ?rst bandpass ?lter 116, and the third ampli?er 112 
ampli?es the transmission signal, Which is then passed 
through the ?rst duplexer 120 and mode sWitch 122 and 
transmitted from the external antenna 123. 

[0051] The sixth frequency divider 131 frequency divides 
the output of the ?fth frequency divider 130 to a l-GHZ 
signal Which is then ampli?ed by the third sWitching ampli 
?er 108. The ampli?ed signal is then frequency divided to a 
comparison frequency by the frequency synthesiZer (vari 
able frequency divider) 118, Which compares the result With 
an externally supplied reference frequency and outputs a 
signal corresponding to the phase shift. The output from the 
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frequency synthesiZer 118 is passed through the loop ?lter 
119 and applied to the third oscillator 132. This loop 
stabiliZes the frequency of the carrier Wave output from the 
third oscillator 132. 

[0052] When operating in the second frequency mode 
(800 MHZ) the third oscillator 132 generates a 3.2-GHZ 
signal, Which is frequency divided by the ?fth and sixth 
frequency dividers 130, 131 into tWo 800-MHZ carriers foI 
and foQ With a 90-degree phase difference. The ?rst sWitch 
ing ampli?er 106 ampli?es carrier foI, and the second 
sWitching ampli?er 107 ampli?es the other 90-degree phase 
shifted carrier foQ. The ampli?er output signals and the 
baseband signal from the baseband signal processor are 
input to the orthogonal modulator 109, Which outputs a 
modulated signal. 

[0053] This output from the orthogonal modulator 109 is 
then ampli?ed by fourth and ?fth ampli?ers 113, 114, 
frequencies outside the required frequency band are 
removed by the second bandpass ?lter 117, and the sixth 
ampli?er 115 ampli?es the transmission signal, Which is 
then passed through the second duplexer 121 and mode 
sWitch 122 and transmitted from the external antenna 123. 

[0054] The signal frequency divided to SOD-MHZ by the 
sixth frequency divider 131 is then ampli?ed by the third 
sWitching ampli?er 108. The frequency synthesiZer (vari 
able frequency divider) 118 then divides the ampli?ed signal 
to a comparison frequency, compares the result With an 
externally supplied reference frequency, and outputs a signal 
corresponding to the phase shift. The output from the 
frequency synthesiZer 118 is passed through the loop ?lter 
119 and applied to the third oscillator 132. This loop 
stabiliZes the frequency of the carrier Wave output from the 
third oscillator 132. 

[0055] Note that the 2-GHZ mode and SOD-MHZ mode are 
used in this third embodiment of the invention by Way of 
example only, and the invention can be used to the same 
effect When operating at other frequencies. 

[0056] AWireless transmitter can also be provided using a 
multimode Wireless transmitter according to any of the 
foregoing embodiments of the present invention With the 
?rst to sixth ampli?ers, ?rst and second bandpass ?lters, and 
?rst and second duplexers connected to the output stage of 
the orthogonal modulator, a mode sWitch, external antenna, 
and a receiving means (RX) connected through the ?rst and 
second duplexers. 

APPLICATION IN INDUSTRY 

[0057] By not using the intermediate frequency band, a 
multimode Wireless transmitter and a portable Wireless 
device according to the present invention can reduce the 
number of oscillators and use a common modulator in 
different operating modes, thereby reducing device siZe. 
Furthermore, by using a common orthogonal modulator the 
number of signal input terminals on the baseband signal 
processor can also be reduced and adjusting for carrier 
leakage is easier. The present invention can thus be used as 
a high frequency integrated circuit in portable Wireless 
communication devices. 

[0058] Although the present invention has been described 
in connection With the preferred embodiments thereof With 
reference to the accompanying draWings, it is to be noted 
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that various changes and modi?cations Will be apparent to 
those skilled in the art. Such changes and modi?cations are 
to be understood as included Within the scope of the present 
invention as de?ned by the appended claims, unless they 
depart therefrom. 

What is claimed is: 
1. A multimode Wireless transmitter comprising: 

a ?rst oscillator that oscillates at a ?rst predetermined 
frequency; 

a ?rst frequency divider that frequency divides the fre 
quency of the signal generated by the ?rst oscillator by 
2, and outputs a ?rst carrier foIa and a second carrier 
foQa With a 90-degree phase difference therebetWeen; 

a second oscillator that oscillates at a second predeter 
mined frequency that is different from the ?rst prede 
termined frequency generated by the ?rst oscillator; 

a second frequency divider that frequency divides the 
frequency of the signal generated by the second oscil 
lator by 2; 

a third frequency divider that further divides the fre 
quency of the output signal of the second frequency 
divider by 2, and outputs a third carrier foIb and a 
fourth carrier foQb With a 90 degree phase difference 
therebetWeen; 

a ?rst sWitching ampli?er that receives the ?rst carrier 
foIa and third carrier foIb, selects the ?rst or third 
carrier based on a control signal applied thereto, and 
ampli?es and outputs the selected carrier; 

a second sWitching ampli?er that receives the second 
carrier foQa and fourth carrier foQb, selects the second 
or fourth carrier based on a control signal applied 
thereto, and ampli?es and outputs the selected carrier; 
and 

an orthogonal modulator for orthogonally modulating the 
baseband signal by means of the output signals from 
the ?rst and second sWitching ampli?ers. 

2. A multimode Wireless transmitter as described in claim 
further comprising: 

a fourth frequency divider for frequency dividing the 
output signal frequency of the ?rst frequency divider by 
2; 

a third sWitching ampli?er that receives the output signal 
from the third frequency divider and the output signal 
from the fourth frequency divider, selects either output 
signal based on a control signal applied thereto, and 
ampli?es and outputs the selected output signal; 

a frequency synthesiZer for comparing the selected output 
signal With a predetermined reference signal, and out 
putting a signal denoting the phase shift; and 

a loop ?lter for receiving the output signal of the fre 
quency synthesiZer; 

Wherein the oscillation frequency of the ?rst oscillator or 
second oscillator is stabiliZed using output from the 
loop ?lter. 

3. A multimode Wireless transmitter as described in claim 
1, Wherein the ?rst frequency divider and second frequency 
divider are combined in a single frequency divider. 
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4. Amultimode Wireless transmitter as described in claim 
1, Wherein the third frequency divider and fourth frequency 
divider are combined in a single frequency divider. 

5. Amultimode Wireless transmitter as described in claim 
1, Wherein the ?rst oscillator and second oscillator are 
combined in a single oscillator. 

6. Amultimode Wireless transmitter as described in claim 
1, Wherein the fourth frequency divider requires less oper 
ating current than the ?rst frequency divider. 

7. Amultimode Wireless transmitter as described in claim 
1, Wherein the third frequency divider requires less operating 
current than the second frequency divider. 

8. A multimode Wireless transmitter comprising: 

a ?rst oscillator that oscillates at a ?rst predetermined 
frequency; 

a ?rst frequency divider that frequency divides the fre 
quency of the signal generated by the ?rst oscillator by 
2, and outputs a ?rst carrier foIa and a second carrier 
foQa With a 90 degree phase difference therebetWeen; 

a second oscillator that oscillates at a second predeter 
mined frequency that is different from the ?rst prede 
termined frequency generated by the ?rst oscillator; 

a second frequency divider that frequency divides the 
frequency of the signal generated by the second oscil 
lator by 2; 

a third frequency divider that further divides the fre 
quency of the output signal of the second frequency 
divider by 2, and outputs a third carrier foIb and a 
fourth carrier foQb With a 90 degree phase difference 
therebetWeen; 

a ?rst sWitching ampli?er that receives the ?rst carrier 
foIa and third carrier foIb, selects the ?rst or third 
carrier based on a control signal applied thereto, and 
ampli?es and outputs the selected carrier; 

a second sWitching ampli?er that receives the second 
carrier foQa and fourth carrier foQb, selects the second 
or fourth carrier based on a control signal applied 
thereto, and ampli?es and outputs the selected carrier; 

an orthogonal modulator for orthogonally modulating the 
baseband signal by means of the output signals from 
the ?rst and second sWitching ampli?ers; 

a ?rst processing circuit comprising 

a ?rst ampli?cation means for amplifying output from 
the orthogonal modulator, and 

a ?rst antenna dupleXing means connected to the ?rst 
ampli?cation means, 

said ?rst ampli?cation means and ?rst antenna 
dupleXing means becoming operable When the 
?rst carrier foIa and second carrier foQa are 
selected; 

a second processing circuit comprising 

a second ampli?cation means for amplifying output 
from the orthogonal modulator, and 

a second antenna dupleXing means connected to the 
second ampli?cation means, 
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said second ampli?cation means and second antenna 
dupleXing means becoming operable When the 
third carrier foIb and fourth carrier foQb are 
selected; 

a sWitch for selecting the ?rst antenna dupleXing means or 
second antenna dupleXing means; and 

an antenna connected to said sWitch. 
9. A multimode Wireless transmission method comprising 

steps of: 

oscillating at a ?rst predetermined frequency; 

frequency dividing the ?rst predetermined frequency by 
2, and outputting a ?rst carrier foIa and a second carrier 
foQa With a 90 degree phase difference therebetWeen; 

oscillating at a second predetermined frequency that is 
different from the ?rst predetermined frequency; 

frequency dividing the second frequency by 2; 
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further frequency dividing the 1/z-frequency divided sec 
ond predetermined frequency by 2, and outputting a 
third carrier foIb and a fourth carrier foQb With a 90 
degree phase difference therebetWeen; 

receiving the ?rst carrier foIa and third carrier foIb, 
selecting the ?rst or third carrier based on a supplied 
control signal, and amplifying and outputting the 
selected carrier; 

receiving the second carrier foQa and fourth carrier foQb, 
selecting the second or fourth carrier based on a sup 
plied control signal, and amplifying and outputting the 
selected carrier; and 

orthogonally modulating the baseband signal by means of 
the selected tWo output signals. 


